The syndrome of attention deficit disorder is one of the most frequent pictures of disabilities in pre-scholars. The present study analyses the results of fulfillment of tasks for mechanisms of control and spatial functions. 14 pre-scholars with attention deficit disorder took part in the study. The neuropsychological evaluation was applied before and after application the correction program. The most significant differences were obtained for the functions of voluntary regulation and spatial functions. The program of neuropsychological correction was elaborated and applied 64 sessions. The main goals of the program were to form the action of material external control by introducing activity of role games. The program included orientation in games, perception, spatial relations and solving problems at the level of concrete actions and concrete images and drawing. The results of final neuropsychological evaluation pointed out significant differences between initial and final evaluation for functions of regulation and spatial functions. The comparison of initial and final assessment shows the disappearance of difficulties in some tasks. The discussion establishes positive effects of neuropsychological correction without medication. The results permit to complete the comprehension of the syndrome and propose the original treatment according to the concept of central mechanisms considered in neuropsychology.
Introduction
The syndrome of attention deficit disorder with hyperactivity (ADDH) is one of the most known clinic pictures in pre-scholars (Cohen, 1993; Barkley, 1998; Santana, Paivia, & Lustenberger, 2003) . Frequently, learning disabilities in primary school are related to this syndrome. Recent research tries to discover the mechanisms and causes of the syndrome of attention deficit disorder. Genetic, prenatal and postnatal pathologies, neurobiological, anatomic, neurophysiological and social factors can be mentioned among these causes (Barkley, Grodzinzky, & DuPaul, 1992; Osipova & Pankratova, 1997; Pineda & Roselli, 1997; Zavadenko, 2000) .
More recently it has been pointed out the possible participation of subcortical structures (Hoogman, et al, 2017) . Nevertheless, it is difficult to find unanimous opinion between specialists in relation with mechanisms and causes of the syndrome (Pineda & Rosseli, 1997; Solovieva et al., ). 2006 Barkley, 2013) . One of the actual goals of child neuropsychology is to specify the causes that produce the clinical picture of ADDH.
However, the diagnosis of syndrome of ADDH does not show true mechanisms of the defects. Such term seems to be too general and doesn't permit to differentiate specific cases of children who present any kind of motor problems or hyperactivity on the bases of brain damage. Such situation is a grate obstacle for election of adequate methods for correction (Semionova, 1997; Quintanar et al., 2001; Solovieva & Quintanar, 2015) .
Previous neuropsychological studies showed that the most frequently affected brain mechanisms in children with ADDH are programming and control, kinetic organization of movements and actions and spatial functions (Quintanar, Solovieva, & Bonilla, 2006; Semrud-Clikeman, 2012) . It was shown that in different ages different brain mechanisms might be responsible for children's difficulties. Studies with neuropsychological assessment have pointed out each age has its own specific features. For instance, in pre-school age the clinic picture includes a lot of different symptoms, which may not be reduced to only one brain mechanism.
These symptoms include difficulties with programming and control, kinetic organization of movements, spatial functions (analysis and synthesis) and the level of general cortical activation of activity. Participation of spatial functions was really an interesting point, because these difficulties are not usually noticed in children with ADDH diagnosis (Machinskaya & Krupskaya, 2001; Machinskaya & Semenova, 2004; Quintanar, Solovieva, & Bonilla, 2006; Gitten et al., 2006) . Such functional deficits conduct to low level of voluntary activity, to absence of psychological readiness for school and of developed graphic actions. This clinical constellation of difficulties is typical and was described in 25 Mexican and 25 Russian pre-scholars in comparison with same quantity of normal children of same age .
From this point of view, the methods of correction have to correspond to the mechanisms observed during neuropsychological evaluation. An example of such an approach can be the program of correction proposed by Pilayeva and Akhutina (2012) . The authors analyze the participation of frontal lobes in the syndrome and the elaborated methods are directed to development of functions of programming and control. Special exercises are based in constant orientation and helping during interaction between psychologist and a child. The purpose of the method is to achieve gradual formation of self-programming as a fundamental function of attention in a child. The authors associate programming and control, as components of functioning of frontal lobes, to the syndrome of attention deficit disorder. Salmina and Filimonova (2001) based their program of correction of voluntary activity on the usage of organized games with different levels of complexity. The term of voluntary activity might be related to diagnosis of attention deficit disorder, but it is difficult to differentiate this term of the cases of absence of psychological readiness for school learning.
Usually, recommendations from the cognitive and behavioral point of view refer to organization of daily life through medication with methylphenidate (Sell-Salazar, 2003; Grund et al., 2006) and isolated tasks for actions with movements. The most frequent methods contain repetition, communicative stimulation and behavioral regulation (Cohen, 1993; Brueckner y Bond, 1995; Reynolds & Fletcher, 1997) . The discussion about real effects of such methods is very strong and it is difficult to found unanimous opinion (Sonuga-Barke et al., 2006; Chacko et al., 2017) .
Taking in the account such a situation, it seems useful to show some possibility of functional changes after applied procedures of neuropsychological correction.
The objective of the present study is to show the effects of neuropsychological correction on functioning of some neuropsychological factors applied to pre-school Mexican children with ADDH. The program is based on weak neuropsychological factors observed during initial neuropsychological evaluation. We stress that we have selected very punctual tests and kind of functional difficulties, which are extremely typical for pre-school age.
Method
The study was of qualitative nature based on ideas of cultural and historical psychology and neuropsychology. Our study is a description of clinic manifestations of functional difficulties presented by children with diagnosis of ADDH before and after participation in the program of neuropsychological correction. Qualitative neuropsychological assessment was carried out during initial and final evaluation. The goal of neuropsychological assessment was to characterize changes in weak mechanisms of brain functioning according to systemic and functional analysis, as proposed by Luria's qualitative neuropsychological approach (Luria, 1973; Akhutina, 2001; Quintanar & Solovieva, 2003) . No kinds of statistic or psychometric tests were applied for the assessment. The program was created and applied on the basis of the conception of interaction between adult and ies.ccsenet.org International Education Studies Vol. 10, No. 9; child and the zone of proximate development (Vigotsky, 1995; Solovieva & Quintanar, 2015) .
Participants
The group of pre-scholars was conformed for 14 children with diagnosis of attention deficit disorder (N=14) according DSM-IV (2000) . The age of the children was from 5 to 6 years and the average age 5.27.
All children assisted third grade of urban kinder gardens of the city of Puebla, Mexico. The inclusion criteria were: a) to have an age range of 5.0 months to 6.0 months; B) not have deficiencies in hearing, vision, severe retardation in language development, cerebral palsy, epilepsy, autism or psychiatric disorders, established by the medical history; c) present problems of behavior, impulsivity and attention both in the school and in their family environment; d) have submitted all of the above for a period of not less than 6 months prior to the study; e) possess the characteristics described by the DSM-IV; and e) having been diagnosed with ADDH by the pediatric neurologist.
Assessment
The Brief Neuropsychological child assessment created according to linguistic features of Spanish language and psychological features of pre-scholars has been applied for initial and final evaluation . The Scheme bases on Luria neuropsychological approximation for diagnostics and the methods of neuropsychological assessment in children (Luria, 1977; Akhutina, 1997; Akhutina et al., 1996; Quintanar & Solovieva, 2003) .
In this study we report results of initial and final assessment for essential mechanisms identified for clinical picture of ADDH, such are programming and control and spatial functions of synthesis and analysis. These tasks are the most sensitive and significant for determination of weak and strong mechanisms in cases of attention deficit disorder at pre-school age . The tasks for assessment of the functioning of neuropsychological brain mechanisms of programming and control included the following items: manual coordination, coordination of fingers, copy and continuation of graphic sequence (example 1) and verbal conflictive task (example 2) presented in form of a game.
In the verbal conflictive task, the child has to make one heat on the table if he or she hears the word "red" and to make two heats on the table if he or she hears the word "white".
Example 1.
Graphic sequence Example 2.
Verbal conflictive task
The hills are covered with white snow.
The boy plays with red bole.
In the morning the sky is blue.
The girl has the red bowl.
The flowers in the vase are white and red.
The tasks for assessment of spatial functions include copy of the house (example 3) and free drawing of boy and girl.
Example 3.
House
The fulfillment of the tasks receive the qualification from 1 to 4: 1 = correct execution; 2 = execution with self-correction; 3 = execution with mistakes without self-correction; 4 = impossibility of execution.
Procedure
The children were submitted to initial and final neuropsychological evaluation and to a program of correction during 4 months. The evaluation was individual and took 1 session of 50 minutes.
The program of correction consisted of 4 sessions per week: 3 individual and 1 group sessions of 3 or 4 children.
The program was applied in a total of 64 sessions.
Program of Correction
The correction of neuropsychological program was created according to principles of graduate formation of mental actions (Galperin, 1995; Talizina, 2000) and the concept of the zone of proximate development (Vigotsky, 1991; Obukhova, 1995; Solovieva & Quintanar, 2016a) . This means that all the tasks were always interactive and were fulfilled as jointed actions between adult and child and were fulfilled as external actions with inclusion of concrete objects (toys) and images (pictures). The usage of concrete objects and toys means working on the level of material actions and was used as the first step of the program. The level of the work with pictures means perceptive level and was used as the second step of the programme (Solovieva, 2014) .
The main goals of the program were to establish the regulation of the activity of children by external language of adult and to form the activity of role games (Elkonin, 1986; Solovieva & Quintanar 2012 , 2016b . The secondary goals were to form orientated perception, graphic activity, and spatial orientation and to establish bases for future intellectual activity as important aspect of preparation for learning at school , 2015 .
The basic methods of the program were different kinds of games organized and directed by psychologist. Different exercises with concrete objects and concrete images, directed conversation, tasks for classification, correspondence and tasks for conformations of series of objects and images, games with special instructions, production of pictures of concrete objects and different kinds of activities were included in the program (Solovieva & Quintanar, 2016a, b) .
Let us show some concrete examples of the tasks. The goals of all tasks were provided by an adult and followed by a child. For example, before starting the tasks of classification, the basis for classification were explained and shown to the child. Such basis for classification might be as follows: according to some kind of external features (shape, size, and color) of objects and toys. Another possibility for classification was the functional usage of objects. For example, a possible classification might be: let's find the objects, which we use in the kitchen; let's put together all the toys, which we might bring to the beach and so on. Finally, the simplest kind of categorical classification was also used. For example, the child had to separate groups of vegetables and fruits, group of domestic animals, group of means of transportation and so on. At different sessions, the basis for classification were changed and explained with all details to the child.
Special actions with the objects were used in order to provide the possibility for classification according to spatial features and location of object and toys (to your right, above, in the middle of, and to my left and so on).
In case of such classification, the adult proposed to move or place some objects in relation to the other objects and explained verbally all the changes to the child. Such kind of tasks for classification was used especially for treatment of understanding and selection of proper spatial relations between objects.
Within the games representation of accessible social roles were used. The animated toys were used as roles according to the topics of the game. For example, for the topic "veterinary clinic", the toys were "sick animals", while the child was a "doctor" and psychologist was a "nurse". The topics of the games, the roles and the rules were changes in different sessions (Solovieva & Quintanar, 2015) .
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Frontal lobes and TPO zone represent brain formations of great complexity in their structure and functioning (Luria, 1979 (Luria, , 1982 Luria & Xomskaya, 1979; Xomskaya, 1987; Manelis, 1999; Korsakova, Mikadze, & Balashova, 1997) . The absence of orientation is one of the main obstacles for normal acquisition of reading (Luria & Tsvetkova, 1997) , mathematics and problem solution at the begging of school age (Tsvetkova, 1972; Kercood, Zentall, & Lee, 2004; Lucangeli & Cabrele, 2006) .
Space factors are necessary not only for space and corporal orientation, but also for such activities as drawing, writing, reading and mathematics (Luria, 1977; Tsvetkova, 1985; Luria & Tsvetkova, 1997; Machinskaya & Semenova, 2007) . Last studies have shown that the organization of material on paper depends on appropriate functioning of posterior areas of right hemisphere (Akhutina & Zolotariova, 2001 ). According to these data, it is important to prevent learning disabilities in children with ADDH. One of essential ways for such prevention is early neuropsychological assessment and starting of implementation of correction form pre-school age. Qualitative neuropsychological assessment helps not only to "detect" weak aspects of development, but also to find better methods and strategies for corrections and interactions between adult and child.
Functional affectation of frontal lobes and TPO zones observed in children with attention deficit disorder confirm the necessity of elaboration of special programs of correction which has to include development and formation of correspondent neuropsychological factors (Bonilla & Cols, 2001; Solovieva & Cols, 2001; Solovieva & Quintanar, 2015) . Our results show the effectiveness of one of such programs.
The complexity of the functional systems that guarantee the formation of different actions such as graphic activity and problem solving, among others, is evident with the reports of the anatomical structures (Lou, et al, 1989; Zametkin, et al, 1990; Hynd, et al, 1990; Fuggetta, 2006; Thorell & Wahlstedt, 2006; Barkley, 2013; Hoogman, et al, 2017) and the different brain systems involved in ADDH cases (Machinskaya, Lukashevich & Fishman, 1997; Machinskaya & Krupskaya, 2001; Machinskaya & Semenova, 2007) .
The contributions of anatomical and electrophysiological studies in cases of ADDH are evident. However, most clinical studies are limited to the description of symptoms and leave unaddressed therapeutic aspects. We believe that it is fundamental to develop correction programs based on qualitative neuropsychological analysis.
Again, our results speak of great possibilities of the application of the qualitative neuropsychological and psychological analysis in the cases of children with ADDH. According to our opinion, this analysis allows us to determine the type of difficulties that are observed in children with greater accuracy. Unlike a purely symptomatic "attention deficit" diagnosis that refers to a single psychological function, neuropsychological analysis allows the identification of the weakest functional links. On the other hand, the deep psychological analysis that is based on the theory of the activity (Leontiev, 2000; Elkonin, 1986 ) allows characterization of the state of the governing activity, of the diverse actions, as well as the type of external in the children's regulation. Thus, from the neuropsychological point of view, functional weakness was observed in the studied children in the programming and control factors, in the kinetic organization of movements and actions, and in spatial analysis and synthesis.
From the psychological point of view, in the children the role-play was absent, the object actions were carried out at the level of manipulation, the language of the adult didn't fulfill its role of regulation of child's activity, which does not correspond to the level optimal psychological development at pre-school age (Vigotsky, 1995) . All of these data significantly enrich the information that specialists can obtain about children who are diagnosed with "attention deficit disorder".
Conclusions
1) In preschool children with ADDH, tasks that require not only the participation of the prefrontal sectors, but also those tasks that need the work of the later TPO sectors 2) Neuropsychological factors of frontal lobes and TPO participate in the clinic picture of attention deficit disorder.
3) The program of correction, based on guided development of these factors, helps to improve the difficulties.
4) The children show strong improvement of functions of regulation, control and organization of actions.
5) The functioning of the spatial functions needs longer correction.
